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Case Report

Bilateral sub-trochanteric femur fragility fractures in
a patient on antiretroviral therapy: a case based
discussion and review of literature
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Abstract: Background: The burden of HIV/AIDS is ever increasing, affecting populations all over the world. Along with
the disease, its effects and consequences on bone health are also on a rise. A commonly used drug in managing
HIV, “Tenofovir” has been shown to affect bone health, specifically on prolonged usage. Osteomalacia and osteopo-
rosis secondary to drug induced Fanconi syndrome and the disease itself, could lead to pathological/fragility frac-
tures with trivial trauma. Case description: A 45 year old female on antiretroviral drugs (ART) for HIV, presented with
right hip pain and inability to bear weight. She has had similar symptoms previously in the left hip which resolved
after 6 weeks of limited weight bearing. Anteroposterior and lateral radiographs of pelvis with hips showed bilateral
sub-trochanteric fractures; healed on the left side and displaced on the right side. The patient was managed with
cessation of tenofovir and right side proximal femoral nail anti-rotation (PFNA). Patient was lost to follow up but had
started to ambulate independently with a cane, by the end of 6 weeks, before she succumbed to systemic compli-
cations. Conclusion: Patients receiving antiretrovirals especially tenofovir should be regularly investigated for their
renal impairment and bone health. Fixation of pathological fractures and early mobilization are important to prevent
prolonged bed immobilization and associated complications in these immunocompromised patients.
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Introduction

With the advent of antiretroviral drugs therapy
(ART), there is significant increase in life expec-
tancy and reduction in associated morbidity
and mortality in patients infected with human
immunodeficiency virus (HIV) [1, 2]. However,
the long-term use of ART has several adverse
effects like dyslipidemia, diabetes mellitus, and
abnormalities related to bone metabolism [3,
4]. Metabolic bone disorders in HIV patients are
common, leading to premature osteoporosis
and increased risk of fractures [5, 6]. Although
the mechanism for osteoporosis is not clearly
understood and both HIV infection itself and
the antiretroviral medications have been de-
scribed as contributing factors for bone loss
and associated fragility fractures [3, 7]. Pro-
ximal femur is a common site for fragility frac-
tures and we report a unique case of bilateral

sub trochanteric (ST) femur fractures in a 45
years old HIV infected female on ART, with an
objective to highlight the unlikely association
of ART with such fractures. Additionally, we
reviewed the literature to assess similar cases
and their management.

Case report

A 45 year old HIV infected female presented to
the outdoor patient department (OPD) of our
institute with right hip pain following a trivial fall
from her bed, 3 weeks back. She also had
inability to bear weight on the right lower limb.
Patient’s HIV infection was well controlled with
normal range of CD4+ counts and viral load of
40 copies HIV RNA/mL. Patient was on regular
ART since April 2014. She was initially put on
Zidovudine 300 mg BD, Lamivudine 300 mg OD
and Efavirenz 600 mg OD for four months, after
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Figure 1. A. Pre-operative anteroposterior radiograph of Bilateral hip with
femur. B. Pre-operative lateral view of right hip with femur.

which she developed Zidovudine induced ane-
mia. In August 2014, Zidovudine was replaced
with Tenofovir 300 mg OD along with Lamivudine
and Efavirenz. Patient tolerated the doses of
the ART well for approximately 5 years, until
she was admitted for pain and inability to bear
weight on her right hip. On probing she also
gave history of left hip pain which started about
3 months before the pain in the right side and
subsided on its own after one and a half months
of limited weight bearing on the left side, before
resuming full weight bearing. She had been tak-
ing calcium and vitamin D supplements with
subcutaneous injection of Teriparatide for 2
months, for osteoporosis. Bilateral hip exami-
nation revealed tenderness over right proxi-
mal thigh without any gross deformity. Radio-
graphs showed right ST femur fracture and a
healed left ST fracture of the femur (Figure 1A,
1B). Laboratory findings revealed anaemia (He-
moglobin-9 g/dl), hypophosphatemia (1.3 mg/
dL), hypokalemia (2.7 mmol/L), hyperchloremia
(110 mmol), mild hypocalcemia (7.9 mg/dL),
and an elevated alkaline phosphatase level
(375 U/L); indicating drug induced Fanconi syn-
drome. Her ART was modified and Tenofovir
was switched with Abacavir 600 mg OD after
admission.

Closed reduction and internal fixation for right
ST femur fracture, with intramedullary proximal
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femoral nail anti rotation (PF-
NA) was done (Figure 2A-D).
The left sided fracture had
healed clinically and radiologi-
cally, and hence no interven-
tion was done. Post-operative
period was uneventful and
patient was mobilized in wheel
chair and discharged after 2
days. Bone mineral density
(BMD) test of the patient gave
a T-score of -3.0 at lumber
spine and -2.7 at hip. Patient
followed up after 2 weeks of
surgery for wound inspection
and suture removal. She was
relatively pain free and could
stand with axillary crutches.
The patient’s general condi-
tion subsequently deteriorat-
ed, and she developed renal
failure. She was lost to follow
up and we could not assess
her fracture union. 2 months later her husband
informed us that she had expired due to renal
complications and sepsis. She had started to
walk independently with aid of a cane, by the
end of 6 weeks post-operatively without pain,
before succumbing to the systemic complica-
tions.

Discussion

HIV infected patients can develop premature
osteoporosis leading to 3.7 times increased
risk of fractures than non-HIV patients [3, 5].
HIV infection is associated with decreased
BMD mediated by increased bone turnover and
osteoclastic activity [8]. In addition to the HIV
infection per se, adverse reactions associated
with the commonly prescribed antiretroviral
medications also contribute to this increased
risk of fractures.

A literature search for the fractures of hip in
patients on antiretroviral drugs was done elec-
tronically through PubMed, Scopus and Embase
databases on 2" May, 2020, using applicable
Key words (Table 1). 6 studies have described
fragility fractures around the hip jointin patients
on ART (Table 2) [9-14].

Rebelledo [10] described bilateral pathological
hip fractures; neck of femur (NOF) fracture on
the right and intertrochanteric (IT) on the left
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Figure 2. A. Post-operative anteroposterior radiograph of right hip with femur; B. Post-operative anteroposterior
radiograph of right distal femur; C. Post-operative lateral radiograph of right hip with femur; D. Post-operative lateral

radiograph of right distal femur.

side, in a 54 years old patient with HIV infection
on ART. Both the fractures were fixed with
Trochanteric fixation nails (TFN) and they united
uneventfully.

Bilateral NOF fractures in patients on ART were
described by Changanty [14] and Marco [13] in
their respective reports and they concluded
that HIV and ART can lead to unrecognised
stress fractures.

Moon [12] described a case of left NOF and
right IT femur fractures in a 51 year old male,
on antiviral medications (Adefovir and Teno-
fovir). They concluded that possibility of hypo-
phosphatemic osteomalacia should be consid-
ered in patients receiving these drugs.

2 studies reported unilateral hip fractures;
Brim [12] described a 45 year old female who
was HIV positive and was on ART. She was
diagnosed with right NOF fracture and she
underwent hemiarthroplasty. Her fracture was
termed a result of Tenofovir induced Fanconi
syndrome and subsequent osteoporosis, simi-
lar to the mechanism which induced the frac-
tures in the present case (Figure 3). Similarly,
a 45 year old male who developed right IT
femur fragility fracture was reported by

123

Yousungsuh [11]. The patient was on Tenofovir
with Lamivudine and the authors concluded
that the renal toxicity and bone metabolism dis-
order due to these drugs should be regularly
screened for, to avoid such fragility fractures.

Tenofovir, a retroviral drug which is a nucleo-
tide reverse transcriptase inhibitor, prevents
the action of reverse transcriptase required for
HIV viral production [15]. It has been associat-
ed with development of Fanconi syndrome,
which can lead to osteomalacia and pathologi-
cal bone fractures [16-20]. Incidence of bilat-
eral proximal femur fragility fractures in such a
scenario although is very rare, with only 4 previ-
ously published cases reporting either neck or
IT femur fractures. The present case is unique
because both the fractures were present in the
subtrochanteric region which has not been
reported before, adding to its novelty.

Although the implants may vary but the princi-
ples of management of these fractures remain
the same with requirement of early fixation and
mobilisation. None of the reported cases were
treated conservatively, although optimising the
patient by reducing the viral load and correcting
the metabolic parameters are equally impor-
tant. Early mobilisation and reduced time on
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Table 1. Search results with key words

Database Results

PubMed 48
((((((“anti retroviral agents”[Pharmacological Action] OR “anti-retroviral agents”[MeSH Terms]) OR (“antiretroviral"[All Fields] AND “agents”[All Fields])) OR “antiretroviral agents”[All Fields])

OR “antiretroviral”[All Fields]) OR “antiretrovirally”[All Fields]) OR “antiretrovirals”[All Fields]) AND ((((((“therapeutics”[MeSH Terms] OR “therapeutics”[All Fields]) OR “therapies”[All Fields]) OR

“therapy”[MeSH Subheading]) OR “therapy”[All Fields]) OR “therapy s"[All Fields]) OR “therapys”[All Fields]) AND (((((((((“fractur”[All Fields] OR “fractural”[All Fields]) OR “fracture s"[All Fields]) OR

“fractures, bone”[MeSH Terms]) OR (“fractures”[All Fields] AND “bone”[All Fields])) OR “bone fractures”[All Fields]) OR “fracture”[All Fields]) OR “fractured”[All Fields]) OR “fractures”[All Fields]) OR

“fracturing”[All Fields]) AND (“hiv"[MeSH Terms] OR “hiv”[All Fields]) AND ((“hip fractures”[MeSH Terms] OR (“hip”[All Fields] AND “fractures”[All Fields])) OR “hip fractures”[All Fields])

Embase 46
‘antiretroviral agent fracture hiv hip fractures’ OR (antiretroviral AND (‘agent’/exp OR agent) AND (‘fracture’/exp OR fracture) AND (‘hiv’/exp OR hiv) AND (‘hip’/exp OR hip) AND (‘fractures’/exp

OR fractures))

Scopus 28

(antiretroviral AND therapy AND hip AND fracture AND HIV)

Table 2. Relevant literature review (Pubmed, Embase & Scopus)

NO. OF
SL. NO. AUTHOR YEAR PATIENTS AGE SEX SIDE DIAGNOSIS ART DRUGS SURGERY FOLLOW UP  CONCLUSION
1 Rebelledo 2011 1 54 T Bilateral Right Basicervical neck Tenofovir, lamivudine/ Right sided TFN, left 4, 6 week and Fracture healed uneventfully
fracture zidovudine, tenofovir sided TFN, teripa- 2 years
Left intertrochanteric discontinued and started  ratide
fracture with HIV on lopinavir/ritonavir
2 Chaganty 2019 1 35 M  Bilateral Bilateral femoral neck Zidovudine, Lamivudin Left sided valgus 6 months HIV and retroviral drugs can lead to
fracture with HIV osteotomy and DHS unrecognized stress fractures
fixation
3 Marco 2017 1 14 F  Bilateral Femoral neck fracture Abacavir, kaletra, tenofovir  CRIF with locking 8 weeks, 10 Antiretroviral drugs may cause unrec-
with HIV plates weeks ognized fractures due to side effects
4 Brim 2007 1 45 F Right  Femoral neck fracture Nelfinavir plus lamivudine  Right hip hemiar- Monthly follow  Tenofovir induced Fanconi syndrome
with HIV and zidovudine, later lopi-  throplasty ups and fractures
navir/ritonavir, tenofovir,
and didanosine
5 Moon 2018 1 51 M  Bilateral Left Femoral neck frac- Adefovir and tenofovir Left THR and right 3 months and  Orthopaedic surgeons should
ture and right Intertro- sided CRIF with 12 months consider the possibility of hypophos-
chanteric femur fracture cephalomedullary phatemic osteomalacia if patients
with Chronic HBV nail receiving antiviral drug
6 You Sung Suh 2017 1 45 M Right  Right I/T femur fracture Lamivudine and tenofovir ~ Right sided cephalo- NA Regularly renal toxicity and bone
medullary nail metabolism in patients on tenofovir
for early diagnosis before its progres-
sion to pathologic fractures
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Figure 3. Pathogenesis of Fanconi syndrome in pa-
tients on Tenofovir.

the bed are necessary for better quality of life
and this also prevents dreaded complications
like bed sores, deep vein thrombosis and ve-
nous thromboembolism. Although the union in
the present case could not be established,
these stress/fragility fractures tend to heal
well.

Overall, the awareness of association of ART
and fragility hip fractures is extremely impor-
tant for early diagnosis and management. A
multi-pronged collaborative approach by the
orthopaedic surgeons and the nephrologists
could reduce the associated morbidity and
mortality.

Conclusion

HIV infected patients taking ART treatment are
prone to renal complications with associated
metabolic bone disorder, which can cause
unsuspected fragility fractures. It is vital to
switch to alternative safer drugs to prevent sys-
temic complications. Such fractures around
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the hip joint need prompt diagnosis, reduced
viral load, metabolic corrections, surgical fixa-
tion and early mobilisation, for optimal outco-
mes.
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